BEST AVAILABLE COPY 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

25.06.1997 Bulletin 1997/26 

(21) Application number: 96309202.8 

(22) Date of filing: 17.12.1996 



(n) EP 0 780 446 A2 

EUROPEAN PATENT APPLICATION 

(51) Intel. 6 : C09B 67/14 



(84) Designated Contracting States: 


• Lang ley, Robert 


AT BE CH DE DK ES FR GB IT Li NL 


Glasgow, G77 5AT, Scotland (GB) 




• Stark Wails, Arthur 


(30) Priority: 23.12.1995 GB 9526517 


Kilmarnock, KA1 2EN, Scotland (GB) 


(71) Applicant: CIBA-GEIGY AG 


(74) Representative: Sharman, Thomas et al 


4002 Basel (CH) 


CIBA-GEIGY PLC. 




. Patent Department, 


(72) Inventors: 


Central Research, 


• Kerwin, Paul 


Hulley Road 


Renfrewshire, PA11 3SX, Scotland (GB) 


Macclesfield, Cheshire SK10 2NX (GB) 



(54) Production method of pigments 



(57) The present invention provides a process for 
converting a crude pigment into pigmentary form which 



comprises kneading the crude pigment in the presence 
of a liquid carboxylic acid and optionally a salt. 



CNJ 
< 
CD 

o 

R 

O 

Q_ 
LU 



Printed by Jouve. 75001 PARIS (FR) 



BEST AVAILABLE COPY 



EP 0 780 446 A2 



Description 

The present invention relates to a process for con- 
verting a crude pigment into a pigmentary form. 

Numerous methods are known for reducing the par- 
ticle size of a crude pigment to a desired pigmentary 
size. Such methods include salt grinding, ball milling and 
kneading. 

GB 1438921 describes a kneading process using a 
continuous kneading apparatus having at least two sep- 
arated means for adding a liquid. Suitable liquids for this 
process include phenol, aniline, but particularly polyhy- 
dric aliphatic alcohols such as glycols. The tempera- 
tures used are between 120° and 350°C, preferably be- 
tween 160 and 280°C. 

We have now surprisingly found that if certain car- 
boxylic acids are used as the liquid in a continuous 
kneading apparatus, the process can be operated at 
lower temperatures, it is not necessary to have at least 
two inlets for the liquid. In addition the acid can be easily 
recovered and re-used. The acid may be recovered by 
chemical means or by other methods such as steam dis- 
tillation. In some cases the resulting product has better 
colour strength and gloss. 

Accordingly the present invention provides a proc- 
ess for converting a crude pigment into pigmentary form 
which comprises kneading the crude pigment in the 
presence of a liquid carboxylic acid and optionally a salt. 

By "crude pigment" we mean pigments as obtained 
from the synthesis in a highly aggregated state with a 
particle size not suitable for use as a pigment, or pig- 
ment which has been milled to produce a product which 
is also aggregated and has a broader particle size dis- 
tribution than that obtained from the synthesis but still 
unsuitable for use as a pigment. 

The kneader may be a batch kneader or a continu- 
ous kneader which may be a twin screw or four screw 
kneader or a single screw kneader which can execute 
oscillating movements. 

Preferably a twin screw extruder is used. 

When the kneader is a continuous kneader it may 
have a length: diameter ratio of from 10:1 to 50:1, pref- 
erably from 20:1 to 40:1. It may have from 1 to 20 knead- 
ing zones, preferably 5 to 10 kneading zones. 

The carboxylic acid should be liquid at the operating 
temperature. A liquid aliphatic carboxylic acid having 4 
to 20 carbon atoms is preferred and more preferably, 
one having from 6 to 20 carbon atoms. Examples of suit- 
able carboxylic acids include 2-ethyl hexanoic acid, 
oleic acid, caproic acid, valeric acid or enanthic acid. 

The operating temperature may be from 20°C up to 
the boiling point of the acid, preferably from 80° to 
120°C. 

The temperature may be controlled by a water jack- 
et on the kneader. The water circulating through the wa- 
ter jacket may be cooled to low temperatures by passing 
it through a chiller. 

The carboxylic acid may be added to the kneader 



at one or more points along its length, but preferably 
through one inlet at the begining of the screw, before the 
first kneading zone. 

The kneader may be one which subjects the pig- 
s ment and salt to a shear gradient of 300 to 20,000 sec 1 , 
preferably 500 to 5,000 sec 1 , for a period of seconds to 
15 minutes, preferably 20 seconds to 6 minutes, in a 
continuously operating kneading apparatus the amount 
of liquid being so chosen that the energy taken up by 
10 kneading it between 0.2 and 15 kWh/kg of pigment proc- 
essed, preferably between 0.4 and 8 kWh/kg. 

Examples of suitable inorganic and organic salts 
are sodium chloride, potassium chloride, sodium sul- 
phate, zinc chloride, calcium carbonate, sodium tor- 
is mate, sodium acetate, potassium sodium tartrate, cal- 
cium acetate, sodium citrate, calcium chloride, or mix- 
tures thereof. The actual salt used should be selected 
so that it will not react with the acid being used and form 
a precipitate. 

20 The salt may have a particle size of from 1 -1 OOujti, 
preferably from 1 0-50ujn, as measured using a Malvern 
"Mastersizer X" particle size analyser (with dry powder 
feed capable of measuring up to 2mm). 

The amount of salt, if used, may be from 0.1 to 20 

25 parts by weight per part of pigment. 

The process of the invention is applicable to a wide 
variety of pigments which are subjected to a milling pro- 
cedure as part of the finishing process. Examples of 
such pigments include phthalocyanines such as copper, 

30 zinc or nickel phthalocyanines, partially halogenated 
phthalocyanines, quinacridones, dioxazines, diketopyr- 
rolo pyrroles, and perylenes. 

After use, the carboxylic acid may be recovered by 
adding water and an alkali to the kneaded mass to cov- 

3S ert the acid to a salt which is soluble. The pigment may 
then be filtered off and the filtrate acidified to release the 
free acid which may then be recovered and re-used. 

The pigments may be treated with pigment addi- 
tives during or after the kneading. Suitable additives in- 

40 elude natural or synthetic resins, dyestuffs and, espe- 
cially in the case of phthalocyanine pigments, amine 
salts of phthalocyanine sulphonic acids. 

The invention is illustrated by the following Exam- 
ples. 

45 

Example 1 

A type MP 2030 twin screw extruder of APV New- 
castle-U-Lyme, UK, is fed with 2.09 Kghr 1 of a copper 

so phthalocyanine crude (CuPc) and 8.78 Kghr 1 of NaCI. 
1 .63Kghr 1 of 2-ethyl-hexanoic acid (2EHA) are fed into 
a single orifice at the begining of the screw. The ratio of 
2EHA to salt/copper phthalocyanine mixture is 15%. 
The resultant torque observed is 49% (3.68KW). The 

55 specific energy generated is 1.76Kg -1 CuPc. The shear 
gradient is 1675s* 1 . 

The screw is cooled over its entire length with water 
at 15°C. The kneaded mass exits the screw at 
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1 00-1 1 0°C while the temperature in the kneading zones 
is between 20-1 10°C. 200g of the kneaded mass are 
added to 440g of water. To the kneaded mass and water 
are added 12.33g of NaOH (40%) and 2.43g of NH 4 OH 
(33%) and the mixture is stirred for 1 hour at 70° C. The s 
mixture is filtered and the mother liquor and first 1 0Omls 
wash are collected before the press-cake is washed 
salt-free with warm water. The press-cake is dried in a 
circulating oven at 70-80°C. 

To the mother liquor and first 1 0Omls wash are add- 10 
ed 19.69g of conc.HCI (35.6%) in order to reprecipitate 
2EHA which is separated from the aqueous layer using 
a gravity separating funnel. The recovered 2EHA can 
be re-used for the size reduction of more CuPc crude in 
an extruder. 16 

The resultant pigment is in the p-modification and 
shows excellent strength, gloss, flow and dispersion 
when incorporated into an oil ink vehicle. 



lurried in 500g of water using a paddle stirrer. The po- 
tassium salt of a polymerised rosin (trade name SYL- 
VATAC 95) (2% by mass of the pigment) is added to the 
slurry with the subsequent addition of Hcl to precipitate 
the resin onto the pigment surface. After filtration and 
washing, the pigment is dried at 70°C overnight in an 
air circulating oven. The resulting blue pigment shows 
excellent strength, gloss and dispersibility in oil inks. 

Example 5 

A CuPc Pigment is prepared as in Example 1, ex- 
cept that the kneading solvent used is oleic acid. The 
oleic acid is recovered in a indentical manner to the 
2-ethyl hexanoic acid in Example 1 . The resultant pig- 
ment is in the p modification and shows excellent 
strength, gloss, flow and dispersion when incorporated 
into an oil ink vehicle. 



Example 2 

A CuPc pigment is produced according to the meth- 
od of Example 1 . 200g of the kneaded mass are added 
to 440g of water. To the kneaded mass and water are 
added 12.33g of NaOH (47%) and 2.43g of NH 4 OH 
(33%) and the mixture stirred for 30 minutes at 70° C. At 
this point 2.75g of the dodecyl amine salt of copper 
phthalocyanine mono sulphonic acid, which have previ- 
ously been dispersed in 100g of water for 15 minutes 
using a Silverson dispersion apparatus at 4000rpm, are 
added to the kneaded mass dispersion and mixing con- 
tinues for a further 1 hour at 70°C. The slurry is filtered 
and the mother liquor and first 100g water wash are re- 
covered and filtered before washing salt free. 

The presscake is reslurried in 500g of water and 
10g of Hcl (36%) at 70° C for one hour before filtering 
and washing salt free. The presscake is then dried in an 
air circulating oven at 70°C overnight. The 2-ethyl hex- 
anoic acid used to knead the pigment is recovered ac- 
cording to the procedure described in Example 1 . The 
pigment shows excellent strength, gloss and dispersi- 
bility in a liquid ink varnish. 

Example 3 

A pigment is prepared in the manner of Example 1 , 
except that supplied to the extruder are 0.03Kghr 1 of 
polymerised rosin (trade name SYLVATAC 95), 
2.01 Kghr 1 CuPc, 8.46Kghr 1 NaCI and 2.00Kghr 1 
2-ethyl hexanoic acid. The pigment and solvent are re- 
covered according to the process described in Example 
1 . The resulting blue pigment shows excellent strength, 
gloss and dispersibility in oil inks. 



20 Example 6 

A dioxazine violet crude is converted to a pigmen- 
tary form using NaCI and 2-ethyl hexanoic acid as in Ex- 
ample 1 . The final pigment shows excellent strength and 
25 purity when incorporated into an oil ink vehicle. 

Example 7 

Chlorinated Crude Copper Phthalocyanine is con- 
30 verted to a pigmentary form using NaCI and 2-ethyl hex- 
anoic acid as in Example 1. The final pigment shows 
excellent strength, gloss and purity when incorporated 
into an oil ink vehicle. 

55 Example 8 

A CuPc pigment is prepared as in Example 1, ex- 
cept that the kneading salt is KCI. The resultant pigment 
is in the p modification and shows excellent strength, 
40 gloss, flow and dispersion when incorporated into an oil 
ink vehicle. 

Example 9 

45 8kg of crude CuPc and 1 kg of NaCI are ground in a 
ball mill for 5 hours. This mixture is then adjusted such 
that the CuPc to NaCI ratio is 1 :4.2. This mixture is then 
supplied to a twin screw extruder as in Example 1 . Using 
an identical recovery procedure, the finished pigment 

so shows excellent strength, gloss and flow when incorpo- 
rated into an oil ink vehicle. 

Example 10 



Example 4 

A pigment is prepared in the manner of Example 1 , 
except that after the washing stage the presscake is res- 



250g Crude Copper Phthalocyanine is placed in a 
batch kneading apparatus (Winkworth 2Z "Z" blade-mix- 
er, equipped with water cooling and 0.37kw motor) to- 
gether with 224g of 2-ethyl hexanoic acid and mixed 
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well. After the sequential addition of 121 5g of NaCI the 
mixture is kneaded for 6 hours at 100°C (± 10°C) gen- 
erating a specific energy of 2.2KwHr kg- 1 . 

The kneaded mass is collected in 371 6g of water. 
To the kneaded mass and water are added 11 9g of s 
NaOH (47%) and 10g of NH 4 OH (33%) and the mixture 
is stirred for 1 hour at 70° C. The mixture is filtered and 
the mother liquor and 1st 800 mis wash are collected 
before the press cake is washed salt free with warm wa- 
ter. The presscake is dried in an air circulating oven at 10 
70-80°C. To the mother liquor and 1 st 800 mis wash are 
added 165g of HCI (35.6%) in order to reprecipitate the 
2EHA which is separated from the aqueous layer using 
a gravity separating funnel. 

The resultant pigment is in the Beta modification is 
and shows excellent strength, gloss and flow dispersion 
when incorporated into an oil ink vehicle. 

Example 11 

20 

8kg of crude CuPc is ground in a ball mill for 5 hours. 
This material is then supplied to a twin screw extruder 
at 2.0 kghr 1 . Simultaneously, 3.0 kghr 1 of 2-ethyl hex- 
anoic acid are fed into a single orifice at the beginning 
of the screw. The resultant torque observed is 63% (4.73 25 
KW). 

The resultant pigmentary material is isolated from 
the carboxylic acid and shows excellent strength, gloss, 
flow and dispersibility when incorporated into an oil ink 
vehicle. 30 
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screw extruder is used. 

8. A process as claimed in any preceding claim in 
which the acid is introduced into the kneader 
through one inlet at the beginning of the screw. 

9. A process as claimed in any preceding claim in 
which the acid is recovered after use and is recy- 
cled. 

10. A process as claimed in any preceding claim in 
which a salt is present and the amount of salt is 0. 1 
to 20 parts by weight per part of pigment. 

11. A process as claimed in any preceding claim in 
which the pigment is a phthalocyanine, a partially 
halogenated phthalocyanine, a quinacridone, a di- 
oxazine, a diketopyrrolo pyrrole or a perylene. 

12. A process as claimed in any preceding claim in 
which the pigment is treated with a pigment additive 
during or after the kneading. 

13. A process as claimed in claim 12 in which the pig- 
ment is a phthalocyanine and the pigment additive 
is an amine salt of a phthalocyanine sulphonic acid. 



Claims 

1. A process for converting a crude pigment into pig- 35 
mentary form which comprises kneading the crude 
pigment in the presence of a liquid carboxylic acid 
and optionally a salt. 

2. A process as claimed in claim 1 in which the car- 40 
boxylic acid is one having 4 to 20 carbon atoms. 

3. A process as claimed in claim 2 in which the car- 
boxylic acid is 2-ethyl hexanoic acid, oleic acid, cap- 
roic acid, valeric acid or enanthic acid. 45 

4. A process as claimed in any preceding claim which 
is carried out at a temperature from 20°C up to the 
boiling point of the acid. 

so 

5. A process as claimed in any preceding claim which 
is carried out at a temperature from S0°C to 120°C. 

6. A process as claimed in any preceding claim in 
which the kneader is a batch kneader or a continu- 55 
ous kneader. 

7. A process as claimed in claim 7 in which a twin 



